Osmotic stress decreases aquaporin-4 expression in the human retinal pigment epithelial cell line, ARPE-19.
The regulation of water movement is of utmost importance for normal retinal function. Under physiological conditions, water is transported, dependent on the osmotic gradient, through the retinal pigment epithelial cell layer from the subretinal space to the choroid. The osmotic gradient has been found to be modified in eye diseases, thus leading to water accumulation in the subretinal space and the sensory retina, and subsequently contributing to the formation of macular oedema. Understanding the regulation of aquaporin expression is therefore crucial. In this study, we investigated the effects of hyperosmolarity on aquaporin-4 (AQP4) protein expression in the human retinal pigment epithelial cell line, ARPE‑19. AQP4 expression was examined by PCR, western blot analysis and immunofluorescence. Ubiquitinylation was examined by immunoprecipitation. The results revealed that hyperosmotic stress rapidly decreased AQP4 expression in the ARPE-19 cells. The effect remained unmodified by lysosomal or mitogen-activated protein kinase inhibitors, but was reversed by proteasome inhibitors. However, no ubiquitinylation of AQP4 was detected. Our results suggest that hyperosmotic stress markedly reduces AQP4 expression possibly through a proteasome ubiquitinylation-independent pathway. This may represent an adaptation to hyperosmotic stress. The results presented in this study contribute to our understanding of the formation of macular oedema.